Sertoli cell-initiated testicular innate immune response through toll-like receptor-3 activation is negatively regulated by Tyro3, Axl, and mer receptors.
Several Toll-like receptors (TLRs) are expressed in Sertoli cells and can trigger testicular innate responses after activation by ligands. TLR signaling pathway must be tightly controlled because unrestrained TLR activation generates a chronic inflammatory milieu that often leads to pathogenesis of the host. However, the regulation of TLR signaling in Sertoli cells remains to be clarified. Here we demonstrate that Tyro3 subfamily of receptor tyrosine kinases, Tyro3, Axl, and Mer (TAM), negatively regulate TLR3 signaling in Sertoli cells. Sertoli cells from TAM triple mutant (TAM(-/-)) mice exhibit an excessive activation of TLR3 in response to its ligand polyinosinic-polycytidylic acid, resulting in the up-regulation of inflammatory cytokines including IL-1beta, IL-6, TNFalpha, and type I interferons (alpha and beta). Growth arrest-specific gene 6 (Gas6), a common ligand of TAM receptors, inhibits the TLR3-driven expression of cytokines in Sertoli cells. This TAM-mediated inhibition of TLR3 signaling in Sertoli cells is transduced through the up-regulation of TLR signaling suppressors suppressor of cytokine signaling-1/3 by Gas6. Moreover, we provide evidence that TAM inhibition of inflammatory cytokine production by Sertoli cells may have physiological significance in vivo. These results illuminate a negative regulatory mechanism of TLR3 signaling in Sertoli cells, which may participate in controlling the testicular innate immune responses to pathogens.